Introduction The Atlantic Ocean and its interaction with the
; in particular, the Community Modeling Effort (the CME model) is described by Bryan and Holland [1989] and Bryan et al. [1995] . Isopycnal ocean models have also been used for large-scale simulations of the Atlantic Ocean [Oberhuber, 1993; New et al., 1995] . A recent study [Chassignet et al., 1996 ] compared the two types of models and shows that there are considerable similarities between results obtained by a z level model, which uses the eddy-induced isopycnal mixing parameterization of Gent and McWilliams [ 1990] , and results obtained by an isopycnal coordinate model; both models have more realistic meridional overturning and heat fluxes than a z level model with a standard horizontal mixing; a similar conclusion has been also presented by Bfning et al. [ 1995] .
Another type of model, used here, is the free surface, bottomfollowing sigma coordinate Princeton Ocean Model (POM) [Blumberg and Mellor, 1987; Mellor, 1996] , which has a turbulence submodel for surface and bottom mixed layer dynamics. though no attempt has been made to use identical configurations and surface forcing. Such comparisons are to be found in other studies, which focus on large-scale processes [Gerdes, 1993] , Gulf Stream dynamics [Willems et al., 1994] , and coastal processes [Haidvogel and Beckman, 1997] . One finding of these and other studies is that a sigma coordinate ocean model is attractive for simulating processes associated with bottom topography such as flow over sills, continental shelf flows, tidal flows, and bottom boundary layers dynamics; thus sigma layer models have been widely used in studies of coastal regions. Because of the way bottom topography is treated in a bottom-following vertical coordinate system, the barotropic flow associated with the bottom slope is well represented in the model even in the limit of one layer. By comparison, a sloping bottom in a z level model cannot be modeled with one layer, and multiple layers produce a steplike structure that may not accurately represent bottom boundary layer flows. The effect of bottom topography in large-scale ocean circulation models is important, since the circulation is largely driven by the joint effect of baroclinicity and bottom relief (JEBAR), as shown, for example, by the diagnostic models of Mellor et This paper is organized as follows: First, in section 2, the model and its setting for the Atlantic domain are described, then, in section 3, different aspects of the model climate and circulation features are presented, and finally, discussion and conclu-(B) sions are offered in section 4.
Model Setting
The primitive equation Princeton Ocean Model, described by Bluntberg and Mellor [1987] and Mellor [1996] , has a free surface, bottom-following vertical sigma coordinate and a turbulence sub-model [Mellor and Yantada, 1982] . The above discussion applies also to the thermohaline overturning circulation structure, which is also different from some of the previous simulations with z level models such as the CME. It is interesting to note, however, that sensitivity studies with the CME model by Holland and Bryan [1994] show that when the above standard model [see Bryan and Holland, 1989 ] is modified to be closer to our POM configuration, i.e., with open boundary conditions and reduced diapycnal mixing, the results resemble our calculations much more closely than do the standard CME calculations. For example, meridional heat flux increases to more realistic values, the intensity of the NADW cell increases, the intensity of the AABW cell decreases, and a signature of the downward flow around 45øN emerges. Oceanogr., 27, 153-174, 1997.
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